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HIGH PERFORMANCE INSULATION
PACKAGING AND DISBURSEMENT
SYSTEM

RELATED APPLICATIONS

This application claims the prionty of the filing date of
U.S. Provisional Patent Application No. 62/163,983 filed

May 20, 2015, the disclosure of which 1s hereby incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

This disclosure relates to a method of packaging and
installing particulate insulation matenial.

Description of the Related Art

The “background” description provided herein 1s for the
purpose of generally presenting the context of the disclo-
sure. Work of the presently named inventors, to the extent it
1s described in this background section, as well as aspects of
the description which may not otherwise qualily as prior art
at the time of filing, are neither expressly or impliedly
admuitted as prior art against the present invention.

The primary purpose of insulation 1n any application 1s to
trap air, as a dead air space 1s one of the most effective
blockages to convective heat transfer 1n buildings and struc-
tures. It 1s also highly effective in blocking sound. The
problem with air, however, 1s that small convective cycles
within the space can transmit heat from the warmer side of
the space to the colder side whenever there 1s a difference in
temperature. To reduce this loss, manufacturers have devel-
oped diflerent methods to trap air 1n their products over the
years, all with a similar goal 1n mind: to create the greatest
number of closed air pockets as 1s economically feasible.
The 1dea 1s that the smaller the air pockets trapped 1n the
insulating material, the less likely an eflective internal
convective heat transier cycle can form, and thus the greater
the 1nsulating value.

Moist vapor 1s the other significant 1ssue, as the warm,
moist interior of a home during the winter stands 1n sharp
contrast to the colder, usually dryer air outside. Moist, heat
laden air will naturally permeate through walls and ceilings
to the colder, dryer air outside. The reverse 1s true of a home
air conditioned 1n the summer. Current products attempt to
reduce the heat and moisture transfer from the inside to
outside, or vice versa, but must retain a measure of moisture
vapor transier capability (breathability) to prevent trapping
the moisture and causing decomposition of the wall com-
ponents. IT not properly designed, insulating products could
cause significant health and structural 1ssues down the road,
encouraging the growth of mold, isects, etc., as well as
causing peeling paint on the outside and eventually rotting
of the underlying structure.

The use of different types of insulation for construction 1s
well known, particularly 1n the home and commercial build-
ing industries. For most practical building applications, they
can be generally categorized into three major categories:
fiber wool, which usually comes 1n rolls or batts that are
placed 1 wall or ceiling cavities; cellulose, which 1s loosely
blown mto enclosed cavities or on top of attic tloors; and
closed cell foam, including extruded polystyrene and polyi-
socyanurate, which come in stifl boards of varying thickness
and sizes, or are sometimes applied 1n an expanding foam
spray.

Silica fiberglass 1s by far the most popular application for
building insulation, as it 1s relatively inexpensive, light-
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weight and will conform to most any shape. A layer of
moisture resistant paper or foil 1s usually applied on the side
closed to the livening space to protect against moisture and
reflect radiant heat, though the fiberglass 1itself allows mois-
ture to move Ireely. The down side 1s that they are made of
the crystalline form of silica dioxide (sand or glass), so
breathing the particles when installing can be hazardous.
They also lose their thermal efliciency when the moisture
level (relative humidity) 1s high.

Cellulose fibers are made of paper or plant by-products,
such as recycled newspapers or plant fibers from cotton
mills. Although relatively harmless 1n their basic form, they
are usually treated with toxic chemicals to give them fire
retardant and moisture resistant properties before being
delivered to the building site and blown in. These along with
old newspaper ink and other residual chemicals, could
outgas toxic chemical compounds. Insulation values are
only marginally better than fiberglass, but both types, once
wet, will retain significant amounts of moisture for extended
periods of time. Lastly, closed cell foams provide the great-
est thermal efficiencies, given the smaller size and perma-
nence of mternally trapped air cells. But they are difhicult to
work with and produce toxic chemicals and gasses 1n both
their production and later outgassing.

In view of the foregoing, the objective of the present
disclosure 1s to provide a safe, economical method of
packaging and installation of new types of highly eflicient
particulate isulation material, such as an aerogel, to replace
traditional 1nsulation applications with significantly
improved energy efliciency, and a more environmentally
triendly approach.

SUMMARY OF THE DISCLOSURE

The foregoing description 1s intended to provide a general
introduction and summary of the present disclosure and 1s
not imtended to be limiting 1n 1ts disclosure unless otherwise
explicitly stated. The various embodiments, together with
further advantages, will be best understood by reference to
the following detailed description taken 1n conjunction with
the accompanying drawings.

A first aspect of this disclosure relates to a method for
forming a packet of insulation material, the method com-
prising: (1) 1njecting an insulation material into an interior
volume of a tube having a closed first end and an opened
second end with an injection apparatus inserted into the
second end of the tube, and (11) segmenting the tube thereby
forming the packet of insulation matenal.

In one embodiment, the msulation material comprises at
least one material selected from the group consisting of
silica aerogel 1 the form of a powder, fiberglass, and
mineral wool.

In one embodiment, the insulation material further com-
prises at least one material selected from the group consist-
ing of polyester, cellulose, polystyrene, and polyurethane.

In one embodiment, the tube 1s round and comprises a
thermoplastic.

In one embodiment, the tube comprises spun polyethyl-
ene.

In one embodiment, the injection apparatus injects the
insulation material into the interior volume of the tube with
pressurized air.

In one embodiment, the pressurized air has a pressure
ranging irom 80-160 psi.

In one embodiment, the tube 1s segmented with at least
one heated blade.




US 10,093,437 B2

3

In one embodiment, the tube 1s segmented with a cutter
assembly comprising at least one cutting unit which com-
prises: (1) a blade to divide the tube into a plurality of
segments, and (11) a heated plate to seal the cut edges of each
segment thereby forming the packet of insulation material.

In one embodiment, the blade bisects the heated plate and
1s perpendicular to the heated plate.

In one embodiment, there are at least three cutting units
and the cutting units are spaced apart equally.

A second aspect of this disclosure relates to another
method for forming a packet of insulation matenal, the
method comprising: (1) laying an imsulation material on a
surface of a first sheet comprising a thermoplastic, (i1)
placing a second sheet comprising the thermoplastic on top
of the insulation matenal thereby forming a sandwich, (i11)
placing the sandwich between a top plate and a bottom plate
of a die set, wherein a surface of the top plate has a plurality
of nidges parallel and perpendicular to a longitudinal axis of
the top plate, a surface of the bottom plate has a plurality of
grooves parallel and perpendicular to a longitudinal axis of
the bottom plate, and each ridge 1s sized to fit mnto each
groove, and (1v) segmenting the sandwich by applying a
pressure to the top plate of the die set thereby forming the
packet of insulation matenal.

In one embodiment, the insulation material comprises at
least one material selected from the group consisting of
silica aerogel 1 the form of a powder, fiberglass, and
mineral wool.

In one embodiment, the insulation material further com-
prises at least one material selected from the group consist-
ing of polyester, cellulose, polystyrene, and polyurethane.

In one embodiment, the tube 1s made of a moisture
permeable material.

In one embodiment, the thermoplastic 1s spun polyethyl-
ene.

A third aspect of this disclosure relates to a packet of
insulation material, comprising an insulation material
encased 1n a sealed casing, wherein the packet of insulation
material has a length ranging from 1-30 cm, a width ranging
from 2-15 cm, and a thickness ranging from 2-15 cm.

In one embodiment, the insulation material comprises at
least one material selected from the group consisting of

silica aerogel 1 the form of a powder, fiberglass, and
mineral wool.

In one embodiment, the insulation material further com-
prises at least one material selected from the group consist-
ing of polyester, cellulose, polystyrene, and polyurethane.

In one embodiment, the sealed casing comprises a ther-
moplastic.

In one embodiment, the sealed casing comprises spun
polyethylene.

A Tourth aspect of this disclosure relates to a method for
isulating buildings, comprising filling a cavity of at least
one of a wall and a ceiling with the packet of the third aspect.

A fifth aspect of this disclosure relates to the methodology
of 1solating the granular insulation into small packets so that
should any intrusions into the msulated space occur, such as
a screw, to hold a picture onto a wall, leakage 1s limited to
only the packet(s) punctured.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an embodiment of filling the tube with the
insulation materal.

FIG. 2 shows an embodiment of segmenting the packed
tube into packets of mnsulation material.
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FIG. 3 shows a wall cavity filled with packets of insula-
tion material.

FIG. 4 shows the packing of the packets 1n a bag for sales
and distribution.

FIG. 5 shows another embodiment of segmenting the
packed tube into packets of insulation materal.

FIG. 6 shows an embodiment of another method of
forming packets of insulation material.

DETAILED DESCRIPTION OF TH.
DISCLOSURE

(Ll

Embodiments of the present disclosure will now be
described more fully heremafter with reference to the
accompanying drawings, in which some, but not all embodi-
ments of the disclosure are shown.

Referring to FIGS. 1, 2, and 35, the first aspect of the
disclosure relates to a method for forming a packet of
insulation material. The packet of insulation material may be
employed for providing sound and/or thermal insulation.
The msulation material 102 may comprise silica aerogel 1n
the form of a powder, mineral wool, and/or fiberglass. In one
embodiment, the insulation material comprises silica aerogel
powder. Silica aerogel 1s a synthetic porous ultralight mate-
rial derived from a silica gel by supercritical drying—the
liguid 1s extracted from the silica gel framework while
preserving at least 50%, for example at least 80%, and at
least 90% of the original volume of the silica gel framework.
Silica aerogel has remarkable thermal insulation properties
such as an extremely low thermal conductivity. The building
material R-value for the silica aerogel ranges from 6-20 per
inch of material, such as 6-135 per inch of material, and 6-10
per inch of material. For comparison purposes, fiberglass has
a R-value 1n a range of 1-10 per inch of material, such as 1-6
per inch of material, and 2-4 per inch of material. Fiberglass
1s crystalline and causes 1tchiness and potential health prob-
lems 11 inhaled as it floats 1n air. Silica aerogel 1s amorphous,
and thus this characteristic makes silica aerogel more of an
environmentally friendly material and sater to work waith.

Silica aerogel powder has a low bulk density ranging from
50-120 kg/m>, such as 65-100 kg/m>, and 75-95 kg/m>. A
diameter of the silica aerogel powder particles ranges from
0.01-10 mm, such as 0.01-8 mm, 0.01-4 mm, and 0.01-1.2
mm. As used herein, the term “diameter” refers to a longest
distance measured between two points on a particle. In
another embodiment, the diameter of the silica aerogel
powder particles ranges from 1.2-4 mm. In some embodi-
ments, the diameter of the silica aecrogel powder particles
ranges from 10-100 um, such as 40-80 um, and 50-70 um.
The porosity of the silica aerogel powder particles can be at
least 70%, such as at least 80%, and at least 90%. Silica
aecrogel powder particles comprise pores with diameters
ranging from 5-350 nm, such as 10-40 nm, and 15-25 nm.
These pores trap air, making silica aerogel powder an
cilicient insulator. Silica aerogel powder particles may have
a hydrophilic or a hydrophobic surface. Preferably, they
have a hydrophobic surface that repels water and keeps the
cavities 1n walls and ceilings dry. They have a surface area
ranging from 400-1000 m>/g, such as 500-800 m>/g, and
600-800 m>/g. Silica aerogel powder particles may be
spheres, ellipsoids, and/or polygons. Non-limiting examples
of polygons are triangles, squares, rectangles, and hexagons.
In a preferred embodiment, the acrogel particles are 1rregu-
larly shaped.

In some embodiments, the insulation consists of the silica
aerogel and in other embodiments, the insulation material
may comprise both silica aerogel particles and another
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insulation material such as fiberglass, glass wool, mineral
wool, paper (recycled or virgin), cotton (such as denim), or
combinations of these. The volume ratio of the silica aerogel
to the other insulation materials can range from 10:90 to
99:1, such as from 20:80 to 90:10, and from 70:30 to 90:10.
In some embodiments, the insulation material may comprise
both mineral and glass wool 1n a volume ratio which ranges

from 10:90 to 99:1, such as from 20:80 to 90:10, and from
70:30 to 90:10.

In some embodiments, one or more filler materials may be
blended with the insulation material to achieve various
R-values to suit different construction designs. Therefore,
the 1insulation material may further comprise a filler, which
may be a polymer such as polyester, cellulose, polystyrene,
polyurethane, and mixtures thereof. The volume ratio of the
silica aerogel powder particles, and other insulation mate-
rials, if present, to the polymer may range from 30:70 to
99:1, such as from 50:50 to 90:10, and from 70:30 to 90:10.
The polymer may be in the form of a fiber or a bead.
Preferably, the polymer 1s 1n the form of a bead with a
diameter ranging from 0.1-5 mm, such as 0.5-4 mm, and
0.8-1.2 mm. In another embodiment, polyester fibers, which
are used to fill pillows, are mixed with silica aerogel powder
particles, mineral wool, and/or fiberglass.

When the insulation material mncludes a combination of
matenals (e.g., silica aerogel and mineral wool), the mate-
rials can be premixed prior to filling, added separately to the
packet and mixed therein, or added simultaneously in a
manner that will facilitate mixing of the combination of
materials. In some embodiments, the combination mixture
may be substantially homogenous and in other embodiments
a simple mixture of the combination of materials can be
provided.

In some embodiments, the packet of insulation material 1s
formed with an automated assembly-line product packaging
system, such as a vertical form {ill seal machine or a sachet
form fill seal machine, known to those in the food and/or
packaging industries.

In some embodiments, an 1njection apparatus comprising,
a supply chamber 104 and a nozzle 103 1s employed to fill
the tube 101 with insulation material 102. As used herein,
the term “tube”, refers to a preformed tube with an interior
volume as well as a collapsed tube which expands when
filled with 1nsulation matenial. The supply chamber 1s filled
with the insulation material by an operator or a conveyor
system well known to those 1n the food and/or packaging
industries. In some embodiments, the insulation material
comprises at least two components (e.g. silica acrogel pow-
der and mineral wool), which are pre-mixed in an industrial
mixer before transierring to the supply chamber. The 1njec-
tion apparatus 1s tluidly connected to a pump, such as a
turbine compressor, a scroll compressor, a piston compres-
SOr, or a screw type compressor, which produces a com-
pressed air stream to force the isulation material out of the
supply chamber and into the nozzle in order to fill the tube.
In one embodiment, a scroll compressor 1s employed. The
pressurized air has a pressure ranging from 80-160 psi, such
as 90-120 psi1, and 95-105 psi1, and may be controlled by air
valves.

A volume of the supply chamber may range from 0.5-30
L, such as 1-30 L, and 1-10 L. An outer diameter of the

nozzle 1s at least 10% shorter than the diameter of the tube,
such as 20% shorter, and 30% shorter, to fit within the tube.
The outer diameter of the nozzle may range from 1.4-18 cm,

such as 1.4-9 cm, and 1.4-6.3 cm.
The tube may be a round tube, a rectangular tube, a square

tube, a streamline tube, a flat tube, a halt-round tube, a
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half-oval tube. In one embodiment, the tube 1s round and 1s
in the form of a cylinder. The outer diameter of the tube can
vary based on the desired size, for instance based on the
space 1n which the tube will be 1nstalled. For example, the
outer diameter of the tube can range from 2-20 cm, such as
2-10 cm, and 2-7 cm. The wall thickness of the tube can
range from 0.1-10 mm, such as 0.5-7 mm, and 1-3 mm. The
length of the tube also can vary based on the desired size, for
instance based on the space in which the tube will be
installed. For example, the length of the tube can range from
1-50 m, such as 5-40 m, and 10-30 m.

The tube may be made of crait paper, burlap, or a
thermoplastic such as polystyrene, polyester, nylon, and
polypropylene. The tube may be opaque, translucent, or
transparent. Preferably, the tube 1s opaque. In certain
embodiments, the tube 1s made of a material, for example,
polymeric, that has a high moisture vapor transmission rate
to permit the transier of moisture through the space of the
tube. In some embodiments, the tube has UV resistance. In
one aspect, the tube comprises spun polyethylene, for
example, Tyvek®, which contains the insulation material
while allowing water vapor to pass freely, a feature that can
be 1mportant in some building insulation application.

The msulation material may take up at least 80% of the
interior volume of the tube, such as at least 90%, and at least
95%. Subsequent to filling the tube, the nozzle may be
partially retracted into the supply chamber so that the nozzle
does not interfere with the segmenting process. In one
embodiment, the 1njection apparatus 1s withdrawn, so that
the second end of the tube may be sealed by thermal
bonding, glue, adhesives, and/or any other technique which
1s known to those of ordinary skill 1n the art, to prevent the
insulation material from falling out of the tube when
handled.

The tube may be placed on a grooved metal plate 503 with
the first end flushed with a face 504 of the grooved metal
plate, which provides a firm surface for cutting the tube and
shapes the packets of insulation material 201. The tube 1s
then segmented into packets of insulation material with at
least one heated blade 501 which are welded to a metal bar
502. The tube and the grooved metal plate may be oriented
such that both the longitudinal axes of the tube and grooved
metal plate are parallel or perpendicular to the ground. In
one embodiment, both the longitudinal axes of the tube and
grooved metal plate are parallel to the ground. The heated
blade may have a flat grind, a taper grind, a hollow grind or
a convex grind. In one embodiment, the heated blade has a
flat grind. The length of the heated blade can be at least 5%
longer than the diameter of the tube, such as 10% longer, and
20% longer to ensure a clean cut. The length of heated blade
can range from 2.1-24 cm, such as 2.1-12 cm, and 2.1-8.4
cm. The thickness of the heated blade can range from 0.1-2
mm, such as 0.1-1 mm, and 0.3-0.6 mm. The interior of the
heated blade comprises a heating element that heats the
blade by resistive heating. A temperature of the heated blade
can range from 80-400° C., such as 80-200° C., and 80-150°
C. The heated blade severs the terminal end of the tube, seals
the exposed edge by welding the plastic at the edge thereby
forming a packet of msulation material. The tube may then
be advanced manually or by a conveyor system known to
those skilled in the art.

The packet of insulation material may have a length
ranging from 1-30 cm, preferably 2-15 ¢cm, more preferably
2-7 cm, a width ranging from 2-15 cm, preferably 2-10 cm,
more preferably 2-7 cm, and a thickness ranging from 2-15
cm, preferably 2-10 cm, more preferably 2-7 cm. A shape of
the packet may be rectangular or squarish. The packet of
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insulation material may be sized to stack vertically, on top
of one another, or combinations thereot, in the wall/ceiling
cavity. In one embodiment, the packet of msulation 1s sized
like a batt to fill the whole wall/ceiling cavity.

In another embodiment, the tube 1s segmented with a
cutter assembly comprising at least one cutting umt which
comprises (1) a blade to divide the tube into a plurality of
segments, and (11) a heated plate to seal the cut edges of each
segment thereby forming the packet of isulation material.

The at least one cutting unit may be welded to a metal bar
204 with handles at both ends for easy operation. For
example, the top of the blade (1.¢. the spine) 1s welded to the
metal bar 204. The metal bar 204 can have a length ranging,
from 1-2.5 m, such as 1.3-2 m, and 1.5-1.8 m, and a
thickness of 1-5 cm, such as 1-3 cm, and 1.5-2.5 cm. The
metal bar 204 may be made of stainless steel, tool steel, alloy
steel, or cobalt and titanium alloys. In an advantageous
embodiment, the metal bar 204 1s made of stainless steel.
The heated plate 202 may be made from carbon steel,
stainless steel, tool steel, alloy steel, cobalt and titanium
alloys, or ceramic. The interior of the heated plate 202 can
comprise a heating element that heats the plate by resistive
heating. A temperature of the heated plate 202 can range
from 80-400° C., such as 80-200 ° C., and 80-150° C. The
plate 202 may be oriented with 1ts longitudinal axis perpen-
dicular to that of the tube. The plate 202 may be a rectangle
or a square. In one embodiment, the plate 202 1s a rectangle
with a length ranging from 3-30 cm, such as 3-15 cm, and
3-10 cm.

The blade 203 i1s perpendicular to the heated plate and
bisects the plate 202. The blade 203 1s welded to the plate.
The blade 203 may have a flat grind, a taper grind, a hollow
orind or a convex grind. Preferably, the blade 203 has a flat
orind. The length of the blade 203 1s at least 5% longer than
the diameter of the tube, such as 10% longer, and 20%
longer to ensure a clean cut. The length of blade 203 can
range from 2.1-24 c¢m, such as 2.1-12 cm, and 2.1-8.4 cm.
The thickness of the blade 203 can range from 0.1-2 mm,
such as 0.1-1 mm, and 0.3-0.6 mm.

In one embodiment, there are at least three cutting units
arranged 1n a row, with the blades parallel to one another and
the cutting units are spaced apart equally. The distance,
measured from a first blade to a second blade, translates to
the length of the packet of insulation material. The distance
between the blades can be changed depending on the size of
the desired resulting packet. In some embodiments, the
distance between the blades can range from 1-30 c¢cm, such
as 2-15 cm, and 2-7 cm.

With reference to FIG. 6, this disclosure also relates to
another method for forming a packet of insulation material,
the method comprising: (1) laying an 1nsulation material on
a surface of a first sheet 603 comprising a thermoplastic, (11)
placing a second sheet 602 comprising the thermoplastic on
top of the insulation material thereby forming a sandwich,
(111) placing the sandwich between a top plate 601 and a
bottom plate 604 of a die set, wherein a surface of the top
plate has a plurality of rndges 606 parallel and perpendicular
to a longitudinal axis of the top plate, a surface of the bottom
plate has a plurality of grooves 603 parallel and perpendicu-
lar to a longitudinal axis of the bottom plate, and each ridge
1s sized to fit ito each groove, and (1v) segmenting the
sandwich by applying a pressure to the top plate of the die
set thereby forming the packet of msulation material.

Each of a width and a length of the first sheet may range
from 0.5-5 m, such as 0.5-3 m, and 0.5-1.5 m, a thickness of
the first sheet ranges from 0.1-10 mm, such as 0.5-7 mm, and
1-3 mm. These dimensions are also applicable to the second
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sheet. The first and second sheets may be rectangles or
squares. Preferably, the first and second sheets are squares.
The 1nsulation material 1s spread over a surface of the first
sheet manually or by a distributing system known to those
skilled 1n the food and/or packaging industries. In one
embodiment, there 1s no adhesive layer between the layer of
insulation material and the surface of the first sheet. In
another embodiment, an adhesive layer i1s present. Non-
limiting examples of adhesives are epoxy adhesives, acrylic
adhesives, polyurethane adhesives, and silicone adhesives.

A pneumatic press or a hydraulic press may be employed
to exert a pressure on the die set. For example, a hydraulic
press 1s used and the pressure may range from 50-200 psi,
such as 80-160 psi, and 130-1350 ps1. Non-limiting examples
of grooves are V-groove, J-groove, and U-groove. Prefer-
ably, V-grooves are indented on the surface of the bottom
plate. The distance between a pair of parallel grooves, and
hence a pair of parallel ridges, can range from 2-135 cm, such
as 2-10 cm, and 2-7 cm. At least one of the top plate and the
bottom plate may be heated, for example by an internal
heating element, to seal the edges of the segments.

The packet of mnsulation material may be color-coded by
employing tube material or sheet material of different colors,
and/or by printing and/or by labeling to facilitate identifi-
cation of the contents and/or the insulation value (e.g.,
R-value). For example, a packet of silica aerogel particles
may have a blue casing, and a packet of silica aerogel
particles and polystyrene beads 1n a 1:1 volume ratio may
have a red casing. In another embodiment, the tube material
or sheet material 1s transparent, and filler materials of
different colors may be used.

The packets can then be packaged into bags 401, distrib-
uted and then easily 1nstalled into a cavity of a wall 301 by
hand, gravity, or blown in under pressure similar to tradi-
tional blown 1n msulation. The light weight, modular nature
of these packets makes them 1deal for this type of installa-
tion. This approach 1s easy to work with and has no negative
side eflects to installers because the insulation packet 1s
capable of being installed by an installer without physically
contacting the body of msulation material contained therein.
The packets of insulation material may be added to buildings
in areas such as wall cavities, attic spaces (between and over
the tloor joists to seal off living spaces below), between the
studs of walls, between the studs and rafters of walls and
roof, tloors and ceilings. Combinations of diflerent pack-
ages, €.g., having different R-values, can be provided
depending on the spaces and the desired result.

The mvention claimed 1s:

1. A method for forming a packet of insulation material,
the method comprising:

injecting an 1insulation solid material into an interior

volume of a tube having a closed first end and an
opened second end with an 1njection apparatus inserted
into the second end of the tube; and

segmenting the tube thereby forming the packet of 1nsu-

lation material,

wherein the tube 1s segmented with a cutter assembly

comprising at least one cutting umit which comprises:

a blade to divide the tube 1nto a plurality of segments; and

a heated plate to seal cut edges of each segment thereby

forming the packet of insulation material,

and wherein the blade bisects the heated plate and 1s

perpendicular to the heated plate.

2. The method of claim 1, wherein the tube 1s made of a
moisture permeable material.

3. The method of claim 1, wherein the tube i1s segmented
with at least one heated blade.
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4. The method of claim 1, wherein there are at least three
cutting units and the cutting units are spaced apart equally.

5. The method of claim 1, wherein the tube 1s round and
comprises a thermoplastic.

6. The method of claim 5, wherein the tube comprises
spun polyethylene.

7. The method of claim 1, wherein the 1injection apparatus
injects the msulation material into the interior volume of the
tube with pressurized air.

8. The method of claim 7, wherein the pressurized air has
a pressure ranging from 80-160 psi.

9. The method of claim 1, wherein the insulation material
comprises at least one material selected from the group
consisting of silica aerogel 1n the form of a powder, fiber-
glass, and mineral wool.

10. The method of claim 9, wherein the 1nsulation mate-
rial further comprises at least one polymer selected from the
group consisting of polyester, cellulose, polystyrene, and
polyurethane.

11. The method of claim 10, wherein silica aerogel 1s
present, and a volume ratio between silica aerogel to the at
least one polymer 1s from 30:70 to 99:1.
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